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b sin3 © = a cos 6.

Two equal uniform rods 4B and AC each of length 24
are freely joined at 4 and rest on a smooth vertical
circle of radius a. Show that if 20 be the angle between
them in the state of equilibrium, then

b sin® 8 = g cos .
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Find out the resultant of any given system of forces
acting at given points of a rigid body.
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Or

quae b + my + nz = 1 91 3 fadg feafs q@
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Find out the null point of the plane Ix + my + nz =
i
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Note : Section 'A’, containing 10 very short answer type
questions, is compulsory. Section ‘B’ consists of
short answer type questions and Section ‘C’

consists of long answer type questions. Section ‘A’
has to be solved first.

‘ Section ‘A’
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73
Answer the following very short answer type
questions in one or two sentences. 1x10=10
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Define couples.

. FET T H g it

Define uniform catenary.

&5 AY i gRwfm ST
Define central axis.

= % fouem & afenfya Fifee
Define resolution of Wrench.

&% fram = aRwifE SR
Define Hooke’s law.
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What is Time of Flight ?

sifiatacia 99 = g St

Define Hyperbolic path.

. S e w1 faga fafen

Write the law of conservation of energy.
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Solve the following questions. S5x5=25
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A uniform beam, of length 2a, rests in equilibrium
with one end resting against a smooth vertical wall
and with a point of its length resting upon a smooth
horizontal rod which is parallel to the wall and at a
distance b from it. Prove that the inclination of the

173
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beam to the vertical is sin™! (——) .
a
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A particle describes a circle of radius r with a uniform

speed v, show that its acceleration at any point of this
2

v ey
path — and is directed towards the centre of the
¥

circle.
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A bead moves on a smooth wire in a vertical plane
under the resistance which varies as square of the
velocity. Find the motion of particle

HRAAT
Or

& U Tafadta fawn & ofqmm € @ wdtg s
% Ual H HUT BT @R FId ST
If a particle moves in three dimensions, then find the

acceleration of the particle in terms of cartesian co-
ordinates.
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A particle moves with constant velocity on the circle

of radius », then what is the resultant acceleration ?
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Write the maximum height of projectile.
gug ‘'’
Section ‘B’
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Solve the following questions. Ix5=15

. AR M B A fall W gE w9 @ e

TR 9gYS ABCD a1 S ¥ W 4 fag @
e fa S ® aen uw sfaa 9/ 4C @ e
AHR A oG @ e § ) A wifae & R @
e TR R S ST A

Four uniform rods are freely jbinted at their
extremities and form a parallelogram ABCD, which is
suspended by the join 4 and is kept in shape by an
inextensible string AC. Prove that the tension of the
string is equal to half of the whole weight.
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Prove that if a uniform inextensible chain hangs freely
under gravity, the difference of the tension at two

points varies as the difference of their heights.
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Explain general condition of equilibrium of a Rigid

Body.
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To find the condition that the straight line

x—f it - z—h
/ m n

may be a null line for the system of forces (X,
Y,Z, L, M, N).
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Explain Geometrical representation of S.H.M.
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A point P describes, with constant angular velocity
about O, the equiangular spiral » = ae®, O being the
pole of the spiral. Obtain the radial and transverse

accelerations of P.

. YR & T Tfq e« =we site)

Explain Kepler’s Laws of Planetory Motion.
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and normal accelerations are each constant
throughout the motion, prove that the angle vy, through
which the direction of motion turns in time ¢ is given
by v = 4 log (1 + Bp).

HET
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A particle describes an ellipse under a force

K
m towards the focus. If it was projected

with velocity ¥ from a point distance r from the centre

of force, show that the periodic time is
,\-32 -

21(2 4 ]
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To find acceleration of a particle in terms of polar

co-ordinates (spherical co-ordinates).

)

Or
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A particle of mass m is projected vertically under
gravity, the resistance of the air being mk time the
velocity. Show that the greatest height attained by the

2
y
particle is E[l —log (I+A)].
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A particle of mass m is projected from a fixed point
into the air with velocity v in a direction making an
angle o with the horizontal, prove that the path of the

projectile is a parabola.
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If the radial and transverse velocities of a particle are
always proportional to each other, show that the path

is equiangular spiral.
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A particle is describing a plane curve. If the tangential
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